Antithrombin III (AT III) prevents LPS-induced pulmonary vascular injury: novel biological activity of AT III.
Acute respiratory distress syndrome (ARDS) adversely affects the outcome of patients with disseminated intravascular coagulation (DIC) associated with sepsis. To determine whether antithrombin III (AT III) is useful for the treatment of ARDS in sepsis, we evaluated the effect of AT III on lipopolysaccharide (LPS)-induced pulmonary vascular injury in rats. Although the intravenous administration of AT III (250 U/kg) prevented LPS-induced pulmonary accumulation of leukocytes, increases in pulmonary vascular permeability, and coagulation abnormalities, inactivated factor Xa, a selective inhibitor of thrombin generation, did not prevent such events other than the coagulation abnormalities. AT III promotes the endothelial release of prostacyclin by interacting with cell surface glycosaminoglycans in vivo. Trp49-modified AT III, which lacks affinity for heparin, did not prevent LPS-induced pulmonary vascular injury. Plasma levels of 6-keto-prostaglandin F1alpha were markedly increased in rats after the administration of LPS and significantly decreased in the LPS-treated rats administered Trp49-modified AT III, but not altered in those LPS-treated rats receiving AT III. Preventive effects of AT III were not observed in rats pretreated with indomethacin, which inhibits prostacyclin biosynthesis. Prostacyclin prevents LPS-induced pulmonary vascular injury by inhibiting leukocyte accumulation in the lungs. These observations strongly suggest that AT III prevents pulmonary vascular injury induced by LPS by promoting the endothelial release of prostacyclin, a potent inhibitor of leukocyte activation.